Abstract. Considering the static characteristics of loads, a power flow calculation method for various distributed generations and weakly meshed networks is proposed. For the PV node, the reactive power initial value is determined by the principle of reactive power allocation, and the compensation device is used for power correction. Analysis of meshed network, the weakly meshed network is divided into the pure radiation network and the pure meshed network at the ring closing point. The voltage difference matrix of electromagnetic loop untying node and loop impedance matrix based on superposition method is established to get the loop current. Only one layer iteration is applied, which reduces the calculation times and saves the computation time. Through simulations in the IEEE33 distribution system access to all kinds of distributed generation and multiple weakly meshed network, the results show that the algorithm has fewer iterations and shorter convergence time.
Introduction
In recent years, the world energy crisis and environmental pollution have become increasingly serious, all the countries are constructing wind power, solar power and other clean and renewable energy power generation, such that the power generation proportion of the green energy is greatly improved. Distributed Generation(DG), as a new power technology, has broad prospects for development [1] . The comprehensive utilization of new energy is not only the best way to provide reliable and high quality power for users, but also to strengthen environmental protection. With the development of power system, the network structure is more and more complex, the power flow calculation requires to make appropriate improvements on the traditional algorithm.
Node Model of Distributed Generation in Power Flow Calculation

Wind Power Generation
Generally speaking, wind turbine can be regarded as PQ node, which is called "negative load" by
Because the active power of the asynchronous generator is a definite value, and the reactive power is related to the voltage. Thus it can also be considered as PQ (V) node of P constant, V indefinite, and Q restricted by P, V. where P e is electromagnetic power, s is slip ratio and R is rotor resistance, U is node voltage of generator, X σ is leakage reactance, X m is excitation reactance.
Fuel Cell
The output active and reactive power of the fuel cell are below [2] .
where X T is line impedance connected to power grid, Us is bus voltage, controlling parameters and m to control the output of active and reactive power. Therefore, fuel cell can be equivalent to PV node Photovoltaic Cell Photovoltaic cell can be regarded as PI node wherein active power P and current I being constant, whereas the reactive power is written by [3] .
where I expresses the current injected into power grid, e and f respectively represents the real and imaginary part of DG terminal voltage, and P is active power of DG outputting.
Micro Gas Turbine
Micro gas turbine is a newly developed small thermal power generator, which can be equivalent to PV node, and if it is out of bounds, it is regarded as PQ node.
Processing of PV Nodes
Calculation of Reactive Initial Value
The reactive power allocation principle is used to determine the reactive initial value, which is closer to the true value. 
Calculation of reactive power correction value is presented by
where X is reactance matrix of node, ∆U is difference of voltage iteration [4] [5] .
Static Model of Load Voltage
The load should be written as a function of voltage, that is the static model of the load voltage is represented by the power function below.
where P 0 and Q 0 are active power and reactive power under rated voltage, U i is the actual voltage and U N is the rated voltage, α and β are load characteristic coefficients, when α=β=0, α=β=1, α=β=2, three load models of constant power, constant current and constant impedance are respectively represented.
The Basic Principles and Steps of the Algorithm Basic Principles
Based on the superposition principle, the weakly meshed network can be divided into the pure radiation network and the pure meshed network at the ring closing point as shown in Fig2 [6] . Through establishment of the loop impedance matrix in meshed network, the loop current can be calculated using (11), and the loop current is superposed to the injection current. Only one-times iteration is used in this paper, which reduces the number of calculation and improves the speed of calculation. |﹤ε (ε is convergence precision), max|△V 0 k |﹤ε, for PV nodes, max|V k -V s |﹤ε, when the above conditions were satisfied simultaneously, then the power flow calculation convergence, otherwise, continuing to the next iteration of turning to the step 3.
Examples
Taking IEEE33 node network as an example, in Matlab2014a environment, the corresponding algorithm is programmed, the voltage level of the network is 12.66kV, the baseline power is 10MVA, the convergence precision is 10 -4 , it is assumed that the switches of the 5 tie lines are closed simultaneously. Simulation of PI Type DG Accessing to photovoltaic power systems in the 10 node and the 30 node, the output active power is 200kW,the given current is 20 A. The results of a simulation show that the output current of the PI type DG can provide reactive power for the system and improve the overall level of the system voltage. Constant impedance type load lifting is more obvious. Simulation of PV Type DG
The node 10 and the node 30 are connected to PV type DGs, the active power of each output is 200 kW, voltage is 12.66kV. The results of a simulation show that this algorithm can calculate the power flow of PV type nodes and has good convergence. At the same time, the influence of the change of characteristic coefficient α and β on the voltage is weakened.
Simulation of PQ(V) Type DG
The node 10 and the node 30 are connected to PQ(V) type DGs, the active power of each output is 200 kW, x=0.5p.u.,x p =0.2p.u.. The results of a simulation show that the system voltage increases with the increase of coefficient α and β, but the change of terminal voltage is obvious. Because when the voltage decreases, the change of the characteristic coefficient increases the change of voltage.
Comparison of Algorithms for Accessing Multiple DGs
In the 6 node access to a PQ type DG, the 11 node access to a PI type DG, the 24 node access to a PQ (V) type DG, the 30 node access to a PV type DG, the accessing capacity is consistent with the above, this algorithm is compared with the traditional algorithm. The results of an example show that this algorithm has high efficiency and the convergence and the calculation speed are superior to the traditional algorithm when the static voltage characteristics of the load are changed.
Conclusion
The system voltage increases with the increase of characteristic coefficient α and β, but has little effect on the voltage of PV type DG. In addition, DG uses distributed access better than centralized access.
